Author’s Accepted Manuscript
CERAMICS

Ultrasound-assisted ~ extrusion of construction INT RNIL%NAL

ceramic samples

G.R. Faseeva, R.M. Nafikov, S.E. Lapuk, Yu.A.
Zakharov, A.A. Novik, A.A. Vjuginova, R.R.
Kabirov, L.N. Garipov

www.elsevier.convlocate/ceri

PII: S0272-8842(17)30365-6
DOI: http://dx.doi.org/10.1016/j.ceramint.2017.03.008
Reference: CERI14777

To appear in:  Ceramics International

Received date: 30 November 2016
Revised date: 16 February 2017
Accepted date: 1 March 2017

Cite this article as: G.R. Faseeva, R.M. Nafikov, S.E. Lapuk, Yu.A. Zakharov.
A.A. Novik, A.A. Vjuginova, R.R. Kabirov and L.N. Garipov, Ultrasound

assisted extrusion of construction ceramic samples, Ceramics Internationa
http://dx.doi.org/10.1016/j.ceramint.2017.03.008

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/ceri
http://dx.doi.org/10.1016/j.ceramint.2017.03.008
http://dx.doi.org/10.1016/j.ceramint.2017.03.008

Ultrasound-assisted extrusion of construction ceramic samples

G.R. Faseeva’, R.M. Nafikov’, S.E. Lapukl, Yu.A. Zakharov®’, A.A. Novik?, A.A. Vjuginovaz, R.R. Kabirov?,
L.N. Garipov3

YInstitute of Physics, Kazan Federal University, 18, Kremlevskya Str., Kazan, 420008, Russia
2JSC “Inlab-Ultrzvuk”, 20, Chugunnaia Str., Saint-Petersburg, 194044, Russia
3 Plant «Alekseevskya keramika», 10, Kirpichnjzavodskya Str., Alekseevskoe, Tatarstan, 422900, Russia

*Corresponding author: zahal964@yandex.ru

Abstract

The conditions for a decrease in friction during ceramic brick production
between a mixture and an extruder die under the influence of 20 - 30 kHz
ultrasound applied to the die are calculated. An optimum design of a die used to
mold 30 mm diameter cylindrical samples with a resonance in this frequency range
is selected using computer modeling. From the results, a titanium die is fabricated
and tested on a Verdes—050 (Spain) laboratory extruder using an ultrasonic
magnetostrictive transducer with a power of 1.5 kW (Inlab-Ultrazvuk, Russia). A
12% reduction in extrusion pressure, a 20% acceleration of molding and a positive
influence on the properties of the ceramics were found. The surface of the ceramic
samples was covered by craters with diameters of approximately 10 microns due to
the boiling of water, and the porosity of the main body of the samples decreased.
This technique prevents the undesirable rapid drying of the surface when the
samples exit the die and stabilizes the strength of the fired samples. The color
remained unchanged, the water absorption decreased, the density, strength and
resistance to frost increased. Ultrasonic extrusion increased the accuracy of the
strength tests of construction ceramics, indicating the prospect of ultrasonic die

development for industrial extruders for bricks, facing tiles and roof tiles.
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